Isolation and identification of 1,24,25-trihydroxyvitamin D2, 1,24,25,28-tetrahydroxyvitamin D2, and 1,24,25,26-tetrahydroxyvitamin D2: new metabolites of 1,25-dihydroxyvitamin D2 produced in rat kidney.
Three new metabolites of vitamin D2 were produced in vitro by perfusing isolated rat kidneys with 1,25-dihydroxyvitamin D2. They were isolated and purified from the kidney perfusate by the techniques of methanol-methylene chloride lipid extraction and high-performance liquid chromatography. By means of ultraviolet absorption spectrophotometry, mass spectrometry, and specific chemical reactions, the metabolites were identified as 1,24,25-trihydroxyvitamin D2, 1,24,25,28-tetrahydroxyvitamin D2, and 1,24,25,26-tetrahydroxyvitamin D2. Both 1,24,25,28-tetrahydroxyvitamin D2 and 1,24,25,26-tetrahydroxyvitamin D2 were also produced when a kidney was perfused with 1,24,25-trihydroxyvitamin D2. Thus, it becomes clear that 1,25-dihydroxyvitamin D2 is first hydroxylated at C-24 to form 1,24,25-trihydroxyvitamin D2, which is then further hydroxylated at C-28 and C-26 to form 1,24,25,28-tetrahydroxyvitamin D2 and 1,24,25,26-tetrahydroxyvitamin D2, respectively. From several recent studies, it has been well established that 1,25-dihydroxyvitamin D3 is converted into various further metabolites in the kidney as a result of chemical reactions such as C-23, C-24, and C-26 hydroxylations, C-24 ketonization, and C-23:C-26 lactonization. From our study it is obvious that 1,25-dihydroxyvitamin D2 does not undergo all of the aforementioned chemical reactions except C-24 and C-26 hydroxylations. Also, our study indicates that C-28 hydroxylation plays a significant role in the further metabolism of 1,25-dihydroxyvitamin D2. Thus, for the first time, we describe a novel further metabolic pathway for 1,25-dihydroxyvitamin D2 in a mammalian kidney.